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REMARKS 

Claims 1-29 are pending in the present application. 
Claims 1-29 have been rejected. 

Claims 1-4, 11-14, 21-24 and 28-29 have been amended. 
Claims 1-29 remain in the case. 

Reconsideration of Claims 1-29, as amended, is respectfully requested. 

Amendment to the Specification 

The specification has been amended to reflect the fact that a related patent application 
United States Patent Application Serial No. 09/641,982 has been issued as United States Patent 
No. 6,666,830 on December 23, 2003. 

35 U.S.C. 3 102(b) Anticipation 

In Paragraph 2 on Pages 2-3 of the December 10, 2003 Office Action, the Examiner rejected 
Claims 1-2, 4, 6, 11-12, 14 and 16 under 35 U.S.C. § 102 (b) as being anticipated by United States 
Patent No. 5,123,425 to Shannon, Jr. et al (hereafter ''Shannon"). 

The Examiner stated "In regards to claims 1 & 11, Shannon discloses an apparatus for 
terminating a physiological process that causes cessation of breathing to occur in an airway of a 
person due to a complete obstruction of said airway due to an obstructive sleep apnea event, wherein 
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said physiological process is terminated before cessation of breathing occurs said apparatus 
comprising at least one microphone (24 and supporting text) which detects breathing sounds and 
which generates signals representative of such; a controller (20) coupled to the microphone capable 
of receiving such breathing sound signals and identifying signals indicative of the onset of said 
physiological process / (e.g. a partially occluded airway) event before cessation of breathing occurs 
and capable of generating an alarm signal (col.3 lines 25-50), and a stimulus generator (26 & 28 and 
supporting text) capable of receiving such alarm signals creating a stimulus and is fully capable of 
cause said person to move said person's head backwards to terminate said physiological process 
before cessation of breathing occurs, (note the abstract last full sentence namely the phrase 
genioglossus and related muscles. Genioglossus muscles are the muscles that control the tongue and 
"related muscles" are viewed as any other muscles that could be stimulated that are related to the 
genioglossus muscles that can also be stimulated to the same effect, clearance of the airway thus 
including those muscles that would tilt back a patient's head & cause the tongue to clear the airway." 
(December 10, 2003 Office Action, Paragraph 2, Pages 2-3). 

The Applicants respectfully traverse the Examiner's assertion that the Shannon reference 
discloses an apparatus for terminating a physiological process that causes cessation of breathing to 
occur in an airway of a person due to a complete obstruction of said airway due to an obstructive 
sleep apnea event, wherein said physiological process is terminated before cessation of breathing 
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occurs . The Shannon reference does not disclose these features. Cessation of breathing must occur 
before the Shannon apparatus can detect the presence of an obstructive sleep apnea event. 

The Applicants also respectfully traverse the Examiner' s assertion that the Shannon apparatus 
is capable of identifying signals that indicate "the onset of obstructive sleep apnea / a partially 
occluded airway event." The Applicants' invention is capable of identifying the "onset" 
(i.e., the beginning) of an obstructive sleep apnea event before the obstructive sleep apnea event 
(i.e., cessation of breathing) actually occurs. The Shannon apparatus is not able to do this. 
Cessation of breathing must occur before the Shannon apparatus can detect the presence of an 
obstructive sleep apnea event. Further, the Shannon reference does not mention "a partially occluded 
airway event." There is nothing in Shannon that suggests or event hints at "a partially occluded 
airway event" that occurs at the onset of an obstructive sleep apnea event. 

The Applicants' invention terminates a physiological process that causes cessation of 
breathing due to an obstructive sleep apnea event before cessation of breathing occurs by 
(1) detecting breathing sounds within an airway of a person, and (2) generating signals that are 
representative of the breathing sounds, and (3) identifying within the signals at least one signal 
pattern that is associated with a breathing pattern of the person that occurs at the onset of the 
physiological process before cessation of breathing occurs, and (4) applying a stimulus to the neck 
muscles of a person to cause the person to move the neck muscles to cause the person's head to 
move backwards to restore normal breathing before cessation of breathing occurs. 
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To more particularly claim their invention, the Applicants have amended Claims 1-4, 1 1-14, 
21-24 and 28-29 to claim an apparatus that applies a stimulus to the neck muscles of a person. 
The Shannon apparatus does not teach the concept of detecting the onset of an obstructive sleep 
apnea event before cessation of breathing occurs. The Shannon apparatus also does not teach the 
concept of stimulating the neck muscles of a person to restore normal breathing before cessation of 
breathing occurs. Therefore, the Applicants respectfully submit that the amended claims of the 
patent application are not anticipated by Shannon. 

The Shannon reference shows that the electrodes 26 and 28 are located at the front of 
collar 1 0. {Shannon, Figures 1,4, 5). Electrodes 26 and 28 are each "fixed to main substrate 1 2 such 
that it will be properly located to stimulate the genioglossus and related muscle groups when collar 
1 0 is in position." (Shannon, Column 3, Lines 43-48). In contrast, the electrodes 500d of the present 
invention are located at the back of collar 145 where they are placed adjacent to the neck muscles 
of the person who is wearing collar 145. (Specification, Figure 5). This is because Shannon is 
attempting to stimulate the genioglossus (and the very small muscles that control the tongue) that 
are located in front of the vertebrae of the neck. The present invention is attempting to stimulate the 
large skeletal muscles in the neck behind the vertebrae of the neck. 

The genioglossus is the muscle of the tongue. To open an occluded pharyngeal airway it is 
desirable to cause the tongue to extend forward. However, the tongue is only one contributor to an 
airway closure and other tissues unrelated to the tongue may also contribute to airway closure. 
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The classic first step of Cardio-Pulmonary Resuscitation (CPR) is to tip up the chin of a victim in 
respiratory arrest to mechanically flex the head backwards. This action results in the physical defeat 
of the forces of surface tension that cause adhesion between the tongue and the tissue at the back of 
the pharynx. 

Insertion of a tube that stents the airway open, or forceful tipping of the head backwards are 
the only certain ways to open the airway. Pulsing electrical energy transcutaneously through the 
tissues in the front of the neck does not assure airway opening. In fact, electrically stimulating the 
afferent nerves that control the tongue might actually cause the tongue to retract and thus further 
block the airway. 

Grays Anatomy describes the genioglossus and its four related muscles. These five muscles 
are referred to as the Lingual Region muscles. (Grays Anatomy, Centennial Edition, Bounty Books, 
New York, 1977, pp. 323 et seq.). These muscles are related because they share one point of 
common attachment. The genioglossus is also known as the genio-hyo-glossus because it attaches 
to the jaw, the hyoid bone, and the tongue. Figure 204 on Page 323 shows clearly that these muscles 
are located at the anterior (front) of the neck and that they have no effect on the vertebrae of the 
neck. That is, they do not pull the head backwards and they do not contribute to the airway opening 
function which is related to the backward movement of the head. The cited portions of Grays 
Anatomy are being concurrently submitted with this Amendment. 
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The neck muscles that control the backward movement of the head as opposed to the 
movement of the tongue are massive. They are arranged in a thick sheath that is posterior (behind) 
the cervical vertebrae. (Grays Anatomy, Figure 201 on Page 316; Figure 202 on Page 318). 
The cited portions of Grays Anatomy are being concurrently submitted with this Amendment. 
The Shannon apparatus is trying to move the tongue. The Applicants' apparatus is trying to move 
the head backwards by stimulating the large skeletal neck muscles that run up from the shoulder. 

The electrodes 26 and 28 of Shannon are located on the neck anterior to (in front of) the 
cervical vertebrae. The electrodes 26 and 28 of Shannon are located at a significant distance from 
the muscles that run up the back of the neck. The skeletal muscles that control head movement that 
are closest to the electrodes 26 and 28 of Shannon are the rectus capitis group. The muscles in the 
rectus capitis group have upper points of attachment that are anterior to (in front of) the cervical 
vertebrae and, if electrically stimulated, would pull the head forward closing the airway. 

Therefore, the Applicants respectfully submit that the Examiner's statement is wrong that 
the Shannon apparatus is "fully capable of causing said person to move said person's head 
backwards to terminate said physiological process before cessation of breathing occurs." (December 
10, 2003 Office Action, Page 3, Lines 21-23). The Examiner correctly stated that "Genioglossus 

muscles are the muscles that control the tongue " (December 10, 2003 Office Action, Page 3, 

Lines 24-25). However, the Applicants respectfully submit that the remainder of the Examiner's 
statement is wrong that expresses the view that " 'related muscles' are viewed as any other muscle 
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that could be stimulated that are related to the genioglossus muscles that can also be stimulated to 
the same effect, clearance of the airway thus including those muscles that would tilt back a patient's 
head & cause the tongue to clear the airway." (December 10, 2003 Office Action, Page 2, Line 25 
to Page 3, Line 4). The Applicants respectfully submit that the term "related muscles" as used by 
Shannon can not be extended to muscles that the Shannon apparatus is not capable of stimulating. 
Therefore, the Applicants respectfully submit that the amended claims of the patent application are 
not anticipated by Shannon, 

With regard to the meaning of the language used in the Shannon reference it is clear that 
Shannon uses the word "onset" to mean the beginning of an actual apnea event when breathing 
ceases. For example, the output of the Shannon sensor "is conditioned and interpreted, and used to 
determine whenever an apnea event is initiated ." {Shannon, Column 2, Lines 42-44) (Emphasis 
added). That an "apnea event" requires the "cessation of breathing" may be seen from the language 
of Claim 1 of Shannon: "An apparatus for treating obstruction of an upper air passageway of a 
patient " (Emphasis added). 

The Shannon reference does not disclose the concept of detecting the onset of an apnea event 
before cessation of breathing occurs . Like a number of prior art systems Shannon is capable of 
detecting an apnea event by determining the presence or absence of breathing. Shannon does not 
indicate the existence of an apnea event if breathing is present. "Sensor 24 is used to determine the 
onset of an apnea episode. In the preferred embodiment, this is a microphone or motion sensor which 
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generates an electrical signal corresponding to the presence of breath or snoring sounds ." 
(Emphasis added) {Shannon, Column 3, Lines 25-29). The electronic circuit 200 of Shannon 
activates a stimulation signal (using on-time timer 208, ramp generator 209 and pulse generator 210) 
when sensor 24 no longer detects any "presence of breath or snoring sounds." This shows that in 
Shannon the onset of an apnea event begins when cessation of breathing occurs. Shannon does not 
analyze breath sounds that are associated with an onset of an apnea event before cessation of 
breathing occurs. Shannon does not detect a signal that indicates that an apnea event will occur. 

The Examiner stated that "At the outset the examiner notes that applicant points to no 
empirical differences in structure between the prior art device and the instantly claimed invention." 
(December 10, 2003 Office Action, Page 8). The Applicants respectfully traverse this assertion of 
the Examiner. First, the Applicant has pointed out that the electrodes 26 and 28 of Shannon are 
located on the front of collar 10 and are located adjacent to the genioglossus group of muscles. The 
electrodes 500d of the present invention are located at the back of collar 145 where they are placed 
adjacent to the neck muscles of the person who is wearing collar 145. This shows a difference in 
structure between the prior art and the Applicants' apparatus. 

Second, in the Applicants' s Amendment dated January 13, 2003, the Applicants pointed out 
that the Shannon reference comprises an electronic circuit 200 that activated a stimulation signal 
(using on-time timer 208, ramp generator 209 and pulse generator 210) when sensor 24 no longer 
detects any "presence of breath or snoring sounds." Shannon sends a signal to an integrator 206 to 
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create a "level representing the integrated sensor signal." (Shannon, Column 4, Lines 35-36). This 
"level" is compared to a threshold value set by threshold adjust 216. "This ensures that whenever 
the integrated circuit levels exceeds the threshold set by threshold adjust 215, a signal is set to on- 
time timer 208 which initiates a ramp generator 209 for the duration as set by trigger adjust 212." 
(Shannon, Column 4, Lines 38-42). The "levels" that are created and compared to a preset threshold 
value in the Shannon device are not equivalent to the signal patterns that are generated and used in 
the Applicants' invention. 

This description of the Shannon electronic circuit 200 shows that (1) the Shannon device is 
structurally different from the Applicants' invention, and (2) the Shannon device is not capable of 
detecting the existence of a partially occluded airway or performing the functions of the Applicant's 
invention. Shannon does not disclose how the threshold adjust 216 obtains a value of threshold. 
There is nothing in Shannon that teaches or suggests that the Shannon threshold is anything other 
than a "breathing" versus "not breathing" threshold. The Applicants respectfully submit that it is 
not possible to use the Shannon device to perform the functions of the Applicants' invention. If the 
airway of a person was partially occluded, the threshold detection circuit of the Shannon device 
could not detect the partial occlusion. 

The Examiner stated that "Applicant points to no structure in his invention that flows as a 
distinction from the device of the prior art." (December 10, 2003 Office Action, Page 8). 
The Applicants respectfully traverse this assertion of the Examiner for the reasons set forth above. 



-26- 



Docket No. ILIF01-00056 
Serial No. 09/641,983 
Patent 

The location of electrodes 26 and 28 of Shannon differ from the location of electrodes 500d of 
the present invention for the reasons previously given. Further, Claim 1 claims a controller that is 
capable of identifying "at least one signal pattern" that is associated with a breathing pattern of a 
person that occurs at the onset of a physiological process that, unless terminated, causes cessation 
of breathing to occur due to an obstructive sleep apnea event. The Shannon device is not capable 
of identifying such signal patterns. The Shannon device does not have any hardware that has the 
capability of the controller of the Applicants' invention. 

The Examiner also stated that "The there is no teaching in the prior art that the airway must 
be fully obstructed before it will act upon ameliorating an apneic event." (December 10, 2003 Office 
Action, Page 8). The Applicants respectfully traverse this statement of the Examiner. The portions 
of the Shannon reference cited above make it clear that Shannon is only capable of detecting 
cessation of breathing. There are no portions of Shannon that suggest otherwise. Shannon does not 
detect and is not capable of detecting a partial obstruction of an airway. 

For the reasons set forth above, Applicants respectfully submit that amended Claim 1 
contains unique and novel limitations and that amended Claim 1 is not anticipated by the Shannon 
reference. Applicants also respectfully submit that Claim 1 1 , Claim 2 1 , Claim 28 and Claim 29 also 
contain unique and novel limitations and that Claim 11, Claim 21, Claim 28 and Claim 29 are not 
anticipated by the Shannon reference. Claims 2 through 10 depend from and contain all the unique 
and novel limitations contained in amended Claim 1. Claims 12 through 20 depend from and 
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contain all the unique and novel limitations contained in amended Claim 1 1 . Claims 22 through 27 
depend from and contain all the unique and novel limitations contained in amended Claim 21. 
Therefore, Claims 1-29, as amended, are not anticipated by the Shannon reference. 

The Applicants respectfully request that the rejection of Claims 1-2, 4, 6, 11-12, 14 
and 16 under 35 U.S.C. § 102(b) as anticipated by the Shannon reference be withdrawn and that 
Claims 1-29, as amended, be passed to issue. 

35 U.S.C. S 103(a) Obviousness 

In Paragraph 4 on Page 4 of the December 10, 2003 Office Action, the Examiner 
rejected Claims 7-8, 10, 17-18, 20-22 and 24-29 under 35 U.S.C. § 103 (a) as being obvious in 
view of Shannon, 

In Paragraph 5 on Page 5 of the December 10, 2003 Office Action, the Examiner rejected 
Claims 9 and 19 under 35 U.S.C. § 103 (a) as being unpatentable over Shannon in view of United 
States Patent No. 5,058,600 to Schechter et al (hereafter "Schechter"). 

In Paragraph 6 on Pages 5-6 of the December 1 0, 2003 Office Action, the Examiner rejected 
Claims 3 and 13 and 23 under 35 U.S.C. § 103 (a) as being unpatentable over Shannon in view of 
United States Patent No. 5,652,566 to Lambert 
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In Paragraph 7 on Pages 6-7 of the December 1 0, 2003 Office Action, the Examiner rejected 
Claims 5 and 15 under 35 U.S.C. § 103 (a) as being unpatentable over Shannon in view of United 
States Patent No. 6,01 1,477 to Teodorescu et al (hereafter "Teodorescu"). 

The Applicants respectfully traverse (1) the Examiner's rejection of Claims 7-8, Claim 10, 
Claims 17-18, Claims 20-22 and Claims 24-29 as being obvious in view of Shannon, (2) the 
Examiner's rejection of Claim 9 and Claim 19 as being obvious in view of Shannon and Schechter; 
(3) the Examiner's rejection of Claim 3, Claim 13 and Claim 23 as being obvious in view of 
Shannon and Lambert; and (4) the Examiner's rejection of Claim 5 and Claim 15 as being obvious 
in view of Shannon and Teodorescu. The Applicants respectfully request the Examiner to withdraw 
the rejections of the above referenced claims in view of the Applicants' amendments of Claims 1-4, 
1 1-14, 21-24 and 28-29 and the Applicants' remarks concerning the prior art references. 

During ex parte examinations of patent applications, the Patent Office bears the burden of 
establishing a prima facie case of obviousness. MPEP § 2142; In re Fritch, 972 F.2d 1260, 1262, 
23 USPQ2d 1780, 1783 (Fed. Cir. 1992). The initial burden of establishing a prima facie basis to 
deny patentability to a claimed invention is always upon the Patent Office. MPEP § 2142; In re 
Oetiker, 977 F.2d 1443, 1445, 24 USPQ2d 1443, 1444 (Fed. Cir. 1992); In re Piasecki, 745 F.2d 
1468, 1472, 223 USPQ. 785, 788 (Fed. Cir. 1984). Only when a prima facie case of obviousness 
is established does the burden shift to the applicant to produce evidence of non-obviousness. MPEP 
§ 2142; In re Oetiker, 977 F.2d 1443, 1445, 24 USPQ2d 1443, 1444 (Fed. Cir. 1992); In re 
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Rijckaert,9F3d 1531, 1532, 28 USPQ2d 1955, 1956 (Fed. Cir. 1993). If the Patent Office does not 
produce a prima facie case of unpatentability, then without more the applicant is entitled to grant of 
a patent. In re Oetiker, 977 F.2d 1443, 1445, 24 USPQ2d 1443, 1444 (Fed. Cir. 1992); In re 
Grabiak, 769 F.2d 729, 733, 226 USPQ 870, 873 (Fed. Cir. 1985). 

A prima facie case of obviousness is established when the teachings of the prior art itself 
suggest the claimed subject matter to a person of ordinary skill in the art. In re Bell, 991 F.2d 781, 
783,26 USPQ2d 1529,1531 (Fed. Cir. 1 993). To establish a prima facie case of obviousness, three 
basic criteria must be met. First, there must be some suggestion or motivation, either in the 
references themselves or in the knowledge generally available to one of ordinary skill in the art, 
to modify the reference or to combine reference teachings. Second, there must be a reasonable 
expectation of success. Finally, the prior art reference (or references when combined) must teach 
or suggest all the claim limitations. The teaching or suggestion to make the claimed invention and 
the reasonable expectation of success must both be found in the prior art, and not be based on an 
applicant's disclosure. MPEP § 2142. 

Applicants respectfully submit that the Patent Office has not established a prima facie case 
of obviousness with respect to the Applicants' invention. The Applicants direct the Examiner's 
attention to amended Claim 1 which shows novel and unique features: 
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1 . (Currently amended) An apparatus for terminating a physiological 
process that causes cessation of breathing to occur in an airway of a person due to a 
complete obstruction of said airway due to an obstructive sleep apnea event, wherein 
said physiological process is terminated before cessation of breathing occurs, wherein 
the apparatus comprises: 

at least one microphone capable of being acoustically associated with said 
person, said microphone capable of detecting breathing sounds within said airway of 
said person and capable of generating signals representative of said breathing sounds; 

a controller coupled to said at least one microphone and capable of receiving 
said signals, said controller capable of identifying within said signals at least one 
signal pattern that is associated with a breathing pattern of said person that occurs at 
the onset of, before cessation of breathing occurs, and capable of generating an alarm 
signal in response thereto; and 

a stimulus generator coupled to said controller, said stimulus generator 
capable of receiving said alarm signal from said controller, and in response thereto, 
creating a stimulus to said person's neck muscles to cause said person to move said 
person's neck muscles to move said person's head backwards to terminate said 
physiological process before cessation of breathing occurs . (Emphasis added). 

The Applicants reiterate the arguments that the Applicants have previously made with respect 

to the Shannon reference. There is no teaching, suggestion or even a hint in the Shannon reference 

concerning the Applicants' novel and unique concepts of (1) creating a stimulus to said person's 

neck muscles to cause said person to move said person's neck muscles to move said person's head 

backwards to terminate said physiological process before cessation of breathing occurs, and 

(2) terminating a physiological process that causes cessation of breathing to occur in an airway of 

a person due to a complete obstruction of the airway due to an obstructive sleep apnea event, wherein 

the physiological process is terminated before cessation of breathing occurs. A teaching or 

suggestion to make the Applicants' invention and a reasonable expectation of success is not found 
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in the Shannon reference (or in any other prior art reference). Therefore, the Applicants' invention 
is not prima facie obvious in view of the Shannon reference. 

The Applicants respectfully request the Examiner to withdraw the obviousness rejections of 
the Claims 7-8, 10, 17-18, 20-22 and 24-29 in view of the Applicants' amendments of Claims 1-4, 
11-14, 21-24 and 28-29 and the Applicants' remarks concerning the prior art references. 

The Examiner has stated that "In regard to claims 9 & 19, Shannon substantially discloses 
the instant application's claimed invention to include the capability of detecting a breathing signal 
associated with the onset of an obstructive sleep apnea event, but does not explicitly disclose using 
software with Fast Fourier Transform (FFT) analysis. However, Schechter discloses such (Note 
abstract statement that acoustic signals are processed using FFT). The references are analogous since 
they are from the same field of endeavor, the respiratory arts. At the time the instant application's 
invention was made, it would have been obvious to one of ordinary skill in the art to have taken the 
features of Schechter and used them with the device of Shannon. The suggestion/motivation for 
doing so would have been to effectively process the acoustical data for diagnostic analysis. 
Therefore it would have been obvious to combine the references to obtain the instant application's 
claimed invention." (December 10, 2003 Office Action, Page 5). The Applicants respectfully 
traverse the Examiner's assertion that Shannon substantially discloses the Applicants' claimed 
invention. In particular, the Applicants respectfully traverse the Examiner's assertion that Shannon 
teaches all the limitations of Claims 9 and 19 except that the software analyzes the signals using a 



-32- 



Docket No. ILIF01-00056 
Serial No. 09/641,983 
Patent 

Fast Fourier Transform analysis. The Applicants also respectfully traverse the Examiner's assertion 
that it would have been obvious to combine the Schechter reference with the Shannon reference. 

Claim 9 depends from amended Claim 8 (which, in turn, depends from amended Claim 1). 
Claim 19 depends from amended Claim 18 (which, in turn, depends from amended Claim 11). 
As previously described, Shannon (1) does not analyze breath sounds that are associated with an 
onset of an apnea event before cessation of breathing occurs, and (2) does not create a stimulus to 
a person's neck muscles to cause the person to move the person's neck muscles to move the 
person's head backwards to terminate a physiological process leading to apnea before cessation of 
breathing occurs. Schechter discloses an expert diagnostic system that is designed to detect 
pathological obstructions and not temporary obstructions such as an obstructive apnea event. 
Even if Schechter apparatus could detect an obstructive apnea event it would not detect the 
obstructive apnea event until after the obstructive apnea event had occurred (i.e., until after the 
cessation of breathing had occurred). 

The Schechter reference does not disclose a signal analysis template for detecting an 
obstructive apnea event or for detecting an onset of an obstructive apnea event. That is, there is no 
signal analysis mechanism in Schechter for detecting an obstructive apnea event. Therefore, unlike 
the Applicants' invention, the Schechter system will identify breath sounds that are associated with 
an "onset" of an obstructive apnea event as "normal" breath sounds. Schechter does not disclose, 
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suggest, or even hint at the concept of using of spectral analysis techniques to detect an obstructive 
apnea event or to detect an onset of an obstructive apnea event. 

Under the applicable patent law, there must be some teaching, suggestion or motivation to 
combine the Shannon reference and the Schechter reference. "When a rejection depends on a 
combination of prior art references, there must be some teaching, or motivation to combine the 
references." In re Rouffet, 149 F.3d 1350, 1355-56, 47 USPQ2d 1453, 1456 (Fed. Cir. 1998). 
"It is insufficient to establish obviousness that the separate elements of an invention existed in the 
prior art, absent some teaching or suggestion, in the prior art, to combine the references." Arkie 
Lures, Inc. v. GeneLarew Tackle, Inc., 1 19 F.3d 953, 957, 43 USPQ2d 1294, 1297 (Fed. Cir. 1997). 
The Applicants respectfully submit that there exists no teaching, suggestion or motivation in the 
prior art to combine the teachings of the Shannon reference and the teachings of the Schechter 
reference. 

When two references are combined the combination of the references must teach or suggest 
all the claim limitations. In the present case, even if the Shannon reference were combined with the 
Schechter reference, the combination of the Shannon reference and the Schechter reference would 
not teach, suggest or even hint at the Applicants' invention. This is because, as previously described, 
the Schechter reference does not teach, suggest, or even hint at the Applicants' concept of using of 
spectral analysis techniques to detect an obstructive apnea event or to detect an onset of an 
obstructive apnea event. The Applicants respectfully request the Examiner to withdraw the 
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obviousness rejections of the Claims 9 and 1 9 in view of the Applicants' amendments of Claims 1 -4, 
11-14, 21-24 and 28-29 and the Applicants' remarks concerning the prior art references. 

With respect to the rejection of Claim 3, Claim 1 3 and Claim 23, the Examiner has stated that 
"[I]t would have been obvious to one of ordinary skill in the art to have taken the features of Lambert 
and used them with the device of Shannon. The suggestion/motivation for doing so would have been 
to provide additional/redundant alarm systems, insuring the user is stimulated." (December 1 0, 2003 
Office Action, Pages 5-6). The Applicants respectfully traverse the Examiner's assertion that it 
would be obvious to combine the teaching of Shannon with the teachings of Lambert. 

Claim 3 depends from amended Claim 1 . Claim 1 3 depends from amended Claim 1 1 . Claim 
23 depends from amended Claim 21. Each of the amended independent claims contain a claim 
limitation restricting the detection of an onset of an obstructive apnea event to a time "before 
cessation of breathing occurs." Each of the amended independent claims also contain a claim 
limitation that creates a stimulus to a person's neck muscles to cause the person to move the 
person's neck muscles to move the person's head backwards to terminate a physiological process 
leading to apnea before cessation of breathing occurs. These elements are not present in Shannon 
or in Lambert. 

Further, the reliability that is provided by the redundant alarm system of Lambert is not 
needed for the Applicants' invention. Lambert states that "Reliability is a critical requirement for 
effective alarm systems. For example, in a hospital, a patient's life often depends on the effective 
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operation of a medical monitor alarm." (Lambert, Col. 1 5 Lines 1-13). The Applicants' invention 
is not a life saving monitor because people do not die from an episode of obstructive apnea. They 
always re-open an obstructed airway with the body's gasping reflex. Therefore, the level of 
reliability provided by the Lambert system is not required. 

Under the applicable patent law, there must be some teaching, suggestion or motivation to 
combine the Shannon reference and the Lambert reference. Further, when two references are 
combined the combination of the references must teach or suggest all the claim limitations. In the 
present case, even if the Shannon reference were combined with the Lambert reference, the 
combination of the Shannon reference and the Lambert reference would not teach, suggest or even 
hint at the Applicants' invention. This is because, as previously described, the Shannon reference 
does not teach, suggest, or even hint at the Applicants' concept of detecting an apnea event "before 
cessation of breathing occurs" or the Applicants' concept of creating a stimulus to a person's 
neck muscles to cause the person to move the person's neck muscles to move the person's head 
backwards to terminate a physiological process leading to apnea before cessation of breathing occurs. 

The Applicants respectfully request the Examiner to withdraw the obviousness rejections of 
the Claim 3, Claim 13 and Claim 23 in view of the Applicants' amendments of Claims 1-4, 11-14, 
21-24 and 28-29 and the Applicants' remarks concerning the prior art references. 

With respect to the rejection of Claim 5 and Claim 15, the Examiner has stated that 
"At the time the instant application's invention was made, it would have been obvious to one of 
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ordinary skill in the art to have taken the features of Teodorescu and used them with the device of 
Shannon. The suggestion/motivation for doing so would have been to give the user more 
range/freedom of movement during use of the device. Therefore it would have been obvious to 
combine the references to obtain the instant application's claimed invention." (December 10, 2003 
Office Action, Pages 6-7). 

Claim 5 depends from amended Claim 1 . Claim 15 depends from amended Claim 1 1 . Each 
of the amended independent claims contain a claim limitation restricting the detection of an onset 
of an obstructive apnea event to a time "before cessation of breathing occurs." Each of the amended 
independent claims also contain a claim limitation that creates a stimulus to a person's neck muscles 
to cause the person to move the person's neck muscles to move the person's head backwards to 
terminate a physiological process leading to apnea before cessation of breathing occurs. These 
elements are not present in Shannon or in Teodorescu, 

Further, the supposed suggestion/motivation for combining the Shannon reference and the 
Teodorescu reference was said to be to give the user more range/freedom of movement during use 
of the device. But the user of the device is asleep during the time that the device is being used. 
The user is not moving in a manner that requires "more range/freedom of movement." 

Under the applicable patent law, there must be some teaching, suggestion or motivation to 
combine the Shannon reference and the Teodorescu reference. Further, when two references are 
combined the combination of the references must teach or suggest all the claim limitations. In the 
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present case, even if the Shannon reference were combined with the Teodorescu reference, the 
combination of the Shannon reference and the Teodorescu reference would not teach, suggest or 
even hint at the Applicants' invention. This is because, as previously described, the Shannon 
reference does not teach, suggest, or even hint at the Applicants' concept of detecting an apnea event 
"before cessation of breathing occurs" or the Applicants' concept of creating a stimulus to a person's 
neck muscles to cause the person to move the person's neck muscles to move the person's head 
backwards to terminate a physiological process leading to apnea before cessation ofbreathing occurs. 

The Applicants respectfully request the Examiner to withdraw the obviousness rejections 
of Claim 5 and Claim 15 in view of the Applicants' amendments of Claims 1-4, 1 1-14, 21-24 and 
28-29 and the Applicants' remarks concerning the prior art references. 

The Applicants respectfully submit that Claims 1-29, as amended, are all patentable over the 
Shannon and the Schechter reference and the Lambert reference and the Teodorescu reference 
whether taken individually or in combination. The Applicants respectfully request that the rejection 
of Claims 1-29 be withdrawn and that Claims 1-29, as amended, be passed to issue. 

The Applicants deny any statement, position or averment of the Examiner that is not 
specifically addressed by the foregoing argument and response. The Applicants reserve the right to 
submit further arguments in support of their above stated position as well as the right to introduce 
relevant secondary considerations including long- felt but unresolved needs in the industry, failed 
attempts by others to invent the invention, and the like, should that become necessary. 
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SUMMARY 



For the reasons given above, the Applicants respectfully request reconsideration and 
allowance of pending claims and that this Application be passed to issue. If any outstanding issues 
remain, or if the Examiner has any further suggestions for expediting allowance of this Application, 
the Applicants respectfully invite the Examiner to contact the undersigned at the telephone number 
indicated below or at wmunck@iavismunck.com. 

The Commissioner is hereby authorized to charge any additional fees connected with this 
communication or credit any overpayment to Davis Munck Deposit Account No. 50-0208. 



P.O. Drawer 800889 

Dallas, Texas 75380 

Phone: (972) 628-3600 

Fax: (972)628-3616 

E-mail: wmunck@davismunck.com 



Respectfully submitted, 



Davis Munck, P.C. 





William A. Munck 
Registration No. 39,308 
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314 THE MUSCLES AND FASCIJS. 

The muscles contained in each of these groups are the following: 



1. Superficial Region 
Platysma myoides. 
Sterno-cleido-rnastoid. 

Infra-hyoid Region. 

Depressors of the Os hyoides and 
Larynx, 

Sterno-hyoid, 
Stern o-thyroid. 
Thyro-hyoid. 
Omo-hyoid. 



Suprahyoid Region. 

3. Elevators of the Os hyoides and 

Larynx. 

Digastric. 
Stylo-hyoid. 
Mylo-hyoid. 
Genio-hyoid. 

Lingual Region, 

4. Muscles of the Tongue. 

Genio-hyo-glossus. 

Hyo-glossus. 

Chondro-glossus. 

Stylo-glossus. 

Palato-glossus. 



5. Muscles of the Pharynx. 
Inferior constrictor. 
Middle constrictor. 
Superior constrictor. 
Stylo-pharyngeus. 
Palato-pharyngeus'. 

6. Muscles of the Soft Palate. 
Levator palati. 

Tensor palati. 
Azygos uvulae. 
Palato-glossus. . 
Palato-pharyngeus. 
Salpingo-pharyngeus. 

^ 7. Muscles of the Anterior Vertebral 
Region. 

Rectus capitis anticus major. 
Rectus capitis anticus minor. 
Rectus capitis lateralis. 
Longus colli. 

8. Muscles of the Lateral Vertebral . 

Region, 

Scalenus anticus. 
Scalenus, medius. . 
Scalenus posticus. 

9. Muscles of the Larynx. 
Included in the description of 

the Larynx. 



1. Superficial Cervical Reg-ion. 

Platysma myoides. Sterno-cleido-rnastoid. 

the aid? T^t^t^ ] T m *> ^ Pkced i at th ? back of the neck < and the ^ce turned to> 
Z J in^nf * V° be fl disse u cted > , so as ? place the parts upon the stretch, make two tran* I 
2Tth?n?h?r T e T 6 cl T ^ n -, th . e °f the lower jaw, to the mastoid process 

t.H^n Sftt alon -/> border of the clavicle. Connect these by an oblique mcisio ■ 

tro flans of ^mLf&?V m ^ ^ the ™ Stoid * rocess ^ he sternu™ - : 

Ei^ v ng ' been removed in the direction shown in Fi e- ^ the supe^obT' 

The Superficial Cervical Fascia is a thin, aponeurotic lamina which is hardly 
muscle ^ a S6parate membrane - Beneath it is found the Platysma myoides 

■ The Platysma myoides (Fig. 195) is a broad, thin plane of muscular-fibres 
placed immediately beneath the superficial fascia on each side of the neck. It 
ansesby thin, fibrous bands from the fascia covering the upper part of the Pectoral 
and Deltoid muscles ; its fibres pass over the clavicle and proceed obliaueh 
upward and inward along the side of the neck. The anterior fibres interface 
below and behind .the symphysis menti, with the fibres of the muscle of the 

ITrhJ* S + +K K P0St S° r paSS ° Ver the l0wer some of ^em being 

attached to the bone below the external oblique line, others passim? on to be > 

many of these fibres blending, with the muscles about the angle and lower pS * 
of the mouth. Sometimes fibres can be traced to the Zygomatic muscles o t 
the margin of the Orbicularis oris. Beneath the Platy Ja°the external ugd ' 
vein may be seen descending from the angle of the jaw to the clavicle 
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^/■ SuTgical Anatomy.— It is essential to remember the direction of the fibres of the Platysma 
*ji i connection with the operation of bleeding from the' external jugular vein ; for if the point 
M we lancet is introduced in the direction- of the muscular fibres, the orifice made will' be 
U J} by the c «n^on of the muscle, and blood will not flow ; but if the incision is made 

'4?flow of C bS retl ' aCt an 6XP0Se the ° rifice in the Vein ' and so allow 

Relations.— By its external surface, with the integument, to which it is united 
.aiore closely below than above; by its internal surface, with the Pectoralis 
.•major and Deltoid, and with the clavicle. In the neck, with the external and 
^anterior jugular veins, the deep cervical fascia, the superficial branches of the 
fcerncal plexus, the Sterno-mastoid, Sterno-hyoid, Omo-hyoid, and Digastric 
youscles; behind the Sterno-mastoid muscle it covers in the posterior triangle of 
gthe neck. On the face, it is in relation with the parotid gland, the facial artery 
|.and vein, and the Masseter and Buccinator muscles. 

" Action.— The Platysma myoides produces a slight wrinkling of the surface of 
; lie skin of the neck, in an oblique direction, when the entire muscle is brought 
jnto action. Its anterior portion, the thickest part of the muscle, depresses the 
plover jaw;. it also serves to draw down the lower lip and angle of the mouth on 
mch side, being one of tho chief agents in the expression of melancholy. 

The Deep cervical fascia lies under cover of the -Platysma myoides muscle and 
constitutes a complete investment for the neck. It also forms a sheath for the 
parotid vessels and in addition, is prolonged deeply in the shape of certain proc- 
esses or lamellae, which come into close relation with the structures situated in 
vfroDt oi the vertebral column. 

' The investing portion of the fascia is attached behind to the ligamentum 
^chffi and to the spine of the seventh cervical vertebra. Along this line it splits 
|o enclose the irapezius muscle, at the anterior border of which the two enclosing 
^mellx unite and form a strong membrane, which extends forward so as to roof 

tfl P0S h r tnang r ° the nCCk, 1 Al ° ng the hinder ed S e of the Sterno-mastoid 
;;.thi8 membrane again divides to enclose this muscle, at. the anterior edge of which 
t it once more forms a single amolla, which roofs in the anterior triangle of the neck 
SZ f t0 , th % m u <lle ]l ? Q ' '!? ™ nti ™° u * witi, ^corresponding 

Clr/ ,t PP ° S ^ SKl ° ° f the nCck - In t3ie middle line of the neck it is 
■Cached to the symphysis menu and body of the hyoid bone 

^ Above, the fascia is attached to the superior curved line of the occiput, to the 

.mastoid process of the temporal, and to the whole length of the body of the i aw 

f^osite the angle of the jaw the fascia is very strong, and binds^he an t rilr 

,% of the Sterno-mastoid firmly to that bone. Between the jaw and the mastoid 

^process it ensheaths the parotid gland-the layer which covers the gland ASndTn, 

•S It yC K f° V T eS thG P ar ° tid a Stron § ba " d > stylomandibular 

lament, reaches from the styloid process to the angle of the jaw 

- , Below, the fascia is attached to the acromion process, the clavicle, and manu- 
brium stern, Some httle distance above the last, however it 'pHts into two 
payers superficia and deep. The former is attached' to the ante orborde? of the 

* h ; lat f er to ita p r erior wdei - to ^d^iZX^t 

^iHE¥t Br 

' .the carotid sheath, for the We vessels of thenLl Itu A { \ sheat , h -'- 
,»h.re it aairta in forming their .sheath, and mto,; ™„, If a "ft*! 
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the larynx and trachea, the thyroid gland, and the pharynx and oesophagus. The 
prevertebral fascia is fixed above to the base of the skull, while below it is con- 
tinued into the thorax in front of the Longus colli muscles. Parallel to the carotid- 
vessels and along their inner aspect ic gives off a thin lamina, the bucco-pharyn- 
geal fascia, which closely invests the constrictor muscles of the pharynx, and i3' 
continued forward from the Superior constrictor on to the Buccinator. It is 
attached to the. prevertebral layer by loose connective tissue only, and thus an 
easily distended space, the retro-pharyngeal space, is found between them. This 
space is limited above by the base of the skull, while below ic extends behind the 



OMO'HYOIO. 

Thyroid body. 



Common carotid artery^ 
Internal jugular vein,. 



STCRNO-MASTOID 



trie nerve. 



External 
jugular 
vein. 

SCALENUS 1 



SCALENUS 1 

Meatus. / 



SPLEN1US \ 
COLLI. J 

LEVATOR 
ANfiUU, 
SCAPULA. 




f— Anterior jugular vein. 



STCRNO-HYOID. 
-STERNO-THYHOIO, 

. Trachea, 



—.(Esophagus. 



..LONGUS COLLI.. 



-6tk cervical. 

■ Vertebral vessels. 



— SEMI-SPINALIS COLLI. 



TRAPEZIUS 



-•COM PLEXUS. 

SPLENlUS CAPITIS. 



Fl0 ' 201 :~ Se ° tiOa °' ,beW " Ub ° Ut X^^itF^*- O-io, *e a^u^ 



the deep cervictU iusola. 

tl j i - 7 f f P rolon g ed downward and outward behind the carotid 
vessels and m front of the Scaleni muscles, and fcrnw a sheath for the bS S 

rit a r er , Par ' 1 eXt6rni1 j"8" kr ™'». ">« leseendi^ ^ 2r " H ' 
toe suprascapular and transversalis colli vessels, and the posterior belly of £■ 



THE SUPERFICIAL CERVICAL REGION. 



317 



|; Omo-hyoid muscle. This space extends downward behind the clavicle, and is 
t limited below by the fusion of the costo-coracoid membrane with the anterior wall 
£ of the axillary sheath. (4) The pre-tracheal fascia, which extends inward in front 
£ of the- carotid vessels, and assists in forming the carotid sheath. It is further 
f-ooatinued behind the depressor muscles of the hyoid bone, and, after enveloping 
c- the thyroid body, is prolonged in front of the trachea to meet the corresponding 
|:layer of the opposite side. Above, it is fixed to the hyoid bone, while below it is 
earned downward m front of the trachea and large vessels at the root of the neck 
* and ultimately blends with the fibrous pericardium. ' 

^Tr 1116 cervical fascia is. of considerable importance from a surgical 
t .point of ■view. As will be seen from the foregone description, it may be divided into three 

-* 1 Z 21 - A i i U PCrfiCia ^ (2 l a ¥ er V^gm front of the trachea," and form ,3 
, the superficial layer a sheath for the depressors of the hyoid bone; (3) a prevertebral^ lave" 
: r passing >n front of the bod.es of the cervical vertebrse, and forming with the second layer 
'< hK ) r' 6 ^ 0ntain , ed 't 6 tracheil ', « S °P^?U3 : etc. The superficial layer forms a com- 

■ ft , P vlT, f ° ' Y ne , C K Jt if aUached bel l ind t0 f ' he lisamentum nuclL and the spine 
: of the seventh cerv.cal vertebra; above it is attached to the external occipital protuberance to 

4 t £Iw 'T'^f ° CC,pU b •* the 1I,astoid Process, to the zygoma and the lower ■ 

lZln?Z *2Z^ ed S° *?™ n °°™™ stern., the clavicle, the acromion process, and the 
!™« oSe ; V" f £° nt 11 blends w,th the fascia of the ow« S \te side. This layer would 
■i .oppose the extension of abscesses or new growths toward the surface, and pus forming beneath 

' t llZ thy*/ te t n K en ^ to C ? ten i late ^»y- If it is in the posterior triondc, K&Snd 
backward under the T/rapez.us forward under the Stcrno-mastoid. or downward under the 

1 Sl'oid lm°V,™L d,St Tf % Untl1 - St ° Pped - by o ^ he j unction of Ae cerv ''^l fascia to the CW 
r wraco d membrane If the pus .s contu.ned in the anterior triangle, it might find its way into 

1 h £°x r rfc tmUm ' b , e " 1S S,tUa .*? d ? of the layer of fhscia whfch passes down in o 

| ; - he thorax to become continuous with the pericardium; but owing to the lesser density and 

IvES sternum ^ G ^e h ;onfr ti0n ^ * ,quendy fi 3 d ' itB ™* thro ^ ™ 1 pomts 

*:aDo?e the sternum lhe second layer of fascia is connected above with the hvoid bono Tt 
...passes down beneath the depressors and in front of the thyroid body and Uraohea to become 

f:£ i^ ]i&TiS" h S«S? n ° PCned ° P » -PO«ant stf«ctures may have 

U ^^^o-Si^nS ^e sterna, head of 

,The anterior jugular vein is also contained in tbYEnte space d ' V,8,0 ° of fch,s tcndon ' 

j The Stemo-mastoid or Sterao-cleido-mastoid (Pig 202) is a tlnVI- rmioi. 

.^broader and thinner at each extremity It arisM hv i- w « i, J£ wsnwai part, out is 

JtS&S? °K SSLTi — ^ r £ 
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origin is broad, it is occasionally subdivided into numerous slips separated by 
narrow intervals. More rarely, the corresponding margins of the Sterno-inastoid 
and Trapezius have been found in contact. In the application of a ligature to the 
third part of the subclavian artery it -will be necessary, where the muscles come 
close together, to divide a portion of one or of both. 

This muscle divides the quadrilateral space at the side of the neck into two 
triangles, an anterior and a posterior. The boundaries of the . (interior triangle 
are, in front, the median line of the neck ; above, the lower border of (he body of 
the jaw, and an imaginary line drawn from the angle of the jaw to the mastoid 




Fig. 202.-Muscles of the nock and boundaries of the triangles. 

process ; behind, the anterior border of the Sterno-mastoid muscle. The anex of 

! 19 ; at "J*" b ? rder ° f the sternum ' The boundaries of the 
posterior triangle are m front the posterior border of the Sterno-mastoid ; below 
the middle third of the clavicle ; behind, the anterior margin of . the Trape W 

the%:^ ta T r b r :r nd3 wth the raeeting of the t»p.s„ od 

fr nm B SSTi;~ By lTl fi0ia J SUrface < With tllc int «g^ent and Platysma, . 

fiom .which it is separated by the external jugular vein, the superficial branche ': 
of the cervical plexus, and the anterior layer of the deep cervical fascia. By its 

deep surf ace it is in relation with the Sternoclavicular articulation ; a process of ■ 

the deep cervical fascia; the Sternohyoid, Sternothyroid, Omo-hyoid* posterior * 

Jl y jn ! ?^ nc > levator aneuli scapula, Splenius and Scaleni muscles; i 

? tT ? T > e i ry ' ,nt .? n * 1 and anterior J u S ular ™™< commencement of th i 

internal and external carot.d arteries, the occipital, subclavian, transversal colli •* 
and suprascapular arteries and veins ; the phrenic, pneumogastric, hypoglossal 

descendens and communicans hypoglossi nerves ; the spinal accessory nerve^whicl.' f 

neck: 1116 anal ° my ° f th68e triaDBleS wi " be raore exact)y described ^at of the vessels of the ' 
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K ^^^^^ Pl6XUS ' ^ S ° f *• ^ «d parotid 

rl P iH™ e !;~l T1 K ] S afc y sma , 1D y° ides is su PP^d by the facial nerve; the Sterno- 
cleido-mas to.d by the spinal accessory and deep branches of the cervical plexus 

towarfthe ^Zt, ^ St f n °- m . a ^ id .n"»cle acts, it draws the head 

a TtZ TZ / the ,°PP° S,te Slde ; the same time it rotates the hend so as to 
assist m elevating the thorax in. forced inspiration. 

the t L yery P"»«"nent nd» bene.4 

^'incisions ftr li f tu£ of the coS»1i^d^ g Sd e £^ , SfS ) Sy ,Bak,ng nCCeS " 
„fcniT Anatomy._The relations of the sternal and clavicXpa?te of the Sterno-mastoid 
tiZ tf fh aT U ", y exam,ned - » the surgeon is sometimes required to divide one o™oThSr 
dons or the muscles in wry-neclc. One varietv of this HJcf^i^L ; n j j l 5? p 

it from behind forward whilst the muscle is put well unon the strrtsh ThTJl'd f«u g 

risk, and in this way the accident d?vi,S?^f >K P i I pkn ^"^t is devoid of 

2. Infra-hyoid Region (Figs. 202, 203). 
Depbessors of the Os Hyoides and Larynx. 



Sterno-hyoid. 
Sterno-thyroid. 



Thyro-hyoid. 
Omo-hyoid. 



.the front of Se niS 6 Ttler^LlVe e^ST? "rTT* ^- dee » fasoia from 
• divide the Sterno-mastoid "at iu and to™ It, .2 ° ^"^J?" 1 £ * necessary to 
from the clavicle and scapula. Thi Wver sWW "^detach the Trapezius 

; dissected. H ' noweAer > shouM not be done untd the Trapezius has been 

1 nterval but ^V" below, from its fellow by a consider* 

»oie interval , but the two muscles come into contact with one another in I 

of Se^c^c^dlh?^^ 2 "f"?' bel r V V With tbe Steraum > the sternal end 

uavicie, ana tne bterno-mastoid ; and above with the Pla+vcm* a 

wider thfn h^^f 8itUa 2. d beneath the P recedin S muscl *> but is shorter and 
than it. It au.es from the posterior surface of the first bone of the sternum. 
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below the origin of the Sterno-hyoid, and from the edge of the cartilage of the 
first rib, occasionally of. the second rib "also, and is inserted into the oblique 
line on the side of the ala of the thyroid cartilage. This muscle is in close contact 
with its fellow at-'the lower part of the neck, and is occasionally traversed by a 
transverse or oblique tendinous intersection, like those in the Rectus abdominis. 

Relations. — By its anterior surface ^ with the Sterno-hyoid, Omo-hyoid, and 
Sterno-mastoid ; by its posterior surface, from below upward, with the ' trachea, 
vena innominata, common carotid (and on the right side the arteria innominata), 
the thyroid gland and its vessels, and the lower part of the larynx and pharynx. 
The inferior thyroid vein lies along its inner border, a relation which it is 
important to remember in the operation of tracheotomy. On the left side the deep 
surface of the muscle is in relation to the cesopbagus. 

The Thyro-hyoid is a small, quadrilateral muscle appearing like a continuation 
of the Sterno-thyroid. It arises from the oblique line on the side of the thyroid 
cartilage, and passes vertically upward to be inserted into the lower border of the 
body and greater cornu of the hyoid bone. 

Relations. — By its- external surface, with the Sterno-hyoid and Omo-hyoid 
muscles; by its internal surface, with the thyroid cartilage, the thyro-hyoid 
membrane, and the superior, laryngeal vessels and nerve. 

The Omo-hyoid passes across the side of the neck, from the scapula to the 

Symphysis 
of jaw. 




Sternum. 

Fig. 203.— Muscles of the neck. Anterior view. 

hyoid bone. It consists of two fleshy bellies, united by a central tendon. It 
arises from the upper border of the scapula, and occasionally from the transverse 
ligament which crosses the suprascapular notch, its extent of attachment to the 
scapula varying from a few lines to an inch. From, this origin the posterior belly 
forms a flat, narrow fasciculus, which inclines forward and slightly upward across 
the lower part of the neck, behind the Sterno-mastoid muscle, where it become* 
tendinous ; it then changes its direction, forming an obtuse angle, and terminates 
m the anterior belly, which passes almost vertically upward, close to the outer 
border of the Sterno-hyoid, to be inserted into the lower border of the body of the 
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^hyoides, just external to the insertion of the Sterno-hyoid. The central tendon 
M this muscle, Which varies much in length and form, is held in position try a 
Iprocess of the deep cervical fascia, Which includes it in a sheath. This^ process 
$prolonged"down, to be 'attached to the clavicle and first rib.- It is by this means 
Ihat the angular form of the muscle is maintained. 

This muscle subdivides ^each of the two large triangles at the side of the neck 
% to two smaller triangles; the two posterior ones being the posterior .superior or 
Occipital, and the posterior inferior or subclavian ; the two anterior, the anterior 
Viperior or superior carotid, and the anterior inferior or inferior carotid triangles. 

Relations. — By its superficial surface, with the Trapezius, the Sterno-mastoid, 
--deep cervical fascia, Platysma, and integument; by its deep surface, with the 
^Scaleni muscles, phrenic nerve, lower cervical nerves, which go to form the brachial 
'plexus, the suprascapular vessels and nerve, sheath of the common carotid artery 
; and internal jugular vein, the Sterno-thyroid and Thyro-hyoid muscles. 

Nerves. — The Thyro-hyoid is supplied by the hypoglossal ; the other muscles 
•pf this group by branches from the loop of communication between the descendens 
and communicans hypoglossi. 

Actions. — These muscles depress the larynx and hyoid bone, after they have 
;been drawn up with the pharynx in the act of deglutition. The Omo-hyoid 
muscles not only depress the hyoid bone, but carry it backward and to one or the 
■other side. It is concerned especially in- prolonged inspiratory efforts; for by 
tensing the lower part of the cervical fascia it lessens the inward suction of the soft 
mparts, which would otherwise compress the great vessels and the apices of the lungs. 
JThe Thyro-hyoid may act as an elevator of the thyroid cartilage when the hyoid 
bone ascends, drawing upward the thyroid cartilage, behind the os hyoides. The 
'Sterno-thyroid acts as a depressor of the thyroid cartilage. 

3. Supra-hyoid Region (Figs. 202, 203). 

Elevators of the Os Hyoides — Depressors of the Loaver Jaw. 

Digastric. Mylo-hyoid. 
Stylo-hyoid. Genio-hyoid. 

Dissection. — To dissect these muscles a block should be placed beneath the back of the 
.fleck, and the head drawn backward and retained in that position. On the removal of the deep 
•■ fascia the muscles are at once exposed. . 

The Digastric consists of two fleshy bellies united by an intermediate, rounded 
£ tendon. It is a small muscle, situated below the. side of the body of the lower 
..jaw, and extending, in a curved form, from the side of the head to the" symphysis 
irf the jaw. The posterior belly, longer than the anterior, arises from the digastric 
,'eroove on the inner side of the mastoid process of the temporal bone, and passes 
downward, forward, and inward. The anterior belly arises from a depression 
> the inner side of the lower border of the jaw, close to the symphysis, and 
/.passes downward and backward. The two bellies terminate in the central 
;tendon which perforates the Stylo-hyoid, and is held in connection with the side 
of the body and "the greater cornu of the hyoid bone by a fibrous loop, lined by a 
{synovial membrane. A. broad aponeurotic layer is given off from the tendon of 
: the Digastric on each side, which is attached to the body and great cornu of the 
jlyoid bone : this is termed the supra-hyoid aponeurosis. It -forms a strong layer 
: 'tf fascia between the anterior portion of the two muscles, and a firm investment 
for the other muscles of the supra-hyoid region which lie deeper. 
. The Diga.st.ric muscle divides the anterior superior triangle of the neck into 
.two smaller tnaugles ; the upper, or submaxillary, being bounded, above, by the 
lower border of the body of the jaw, and a line drawn from its angle to the 
■mastoid process ; below, by the posterior belly of the Digastric and the Stylo- 
hyoid muscles ; .m front, by the middle-line of the neck and the anterior belly of the 
.Digastric, the lower or superior carotid triangle being bounded -above by the poste- 
rn belly of the Digastric, behind by the Sterno-mastoid, below by the Onao-hyoid 
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Relations.— By its super final surface, with the mastoid process, the Platysma 
Sterno-mastoid, part of the Splenius, Trachelo-mastoid, and Stylo-hyoid muscles,' 
and the parotid gland. By its deep surface, the anterior belly lies on the Mylo- 
hyoid ; the posterior belly on the Stylo-glossus, Stylo-pharvngeus, and Hyo-glossus 
muscles, the external carotid artery and its occipital, lingual, facial, and ascending 
pharyngeal branches, the internal carotid artery, internal jugular vein, and hypo- 
glossal nerve. ' 

The Stylo-hyoid is a small, slender muscle, lying in front of, and above, the 
posterior belly of the Digastric. It arises from the back and outer surface of the 
styloid process, near the base ; and, passing downward and forward, is inserted into 
the body of the hyoid bone, just at its junction with the greater cornu, and imme- 
diately above the Omo-hyoid. This muscle is perforated, near its insertion,- by the 
.tendon of the Digastric. 

Relations. — By its sxoperficial surface above with the parotid gland and deep 
cervical fascia; below it is superficial, being situated immediately beneath the. deep 
cervical fascia. By its deep surf ace, with the posterior belly of the Digastric, the 
external carotid artery, with its lingual and facial branches, the Hyo-giossus 
. muscle, and the hypoglossal nerve. 

The Stylo-hyoid Ligament.— In connection with the Stylo-hyoid muscle mav be 
described a ligamentous band, the Stylo-hyoid ligament. It is a fibrous cord, often 
containing a little cartilage in its centre, which continues the styloid process down 
to the hyoid bone, being attached to the tip of the former and the small cornu of 
the latter. It is often more or less ossified, and in many animals forms a distinct 
bone, the epihyal. 

The anterior belly of the Digastric should be removed, in order to expose the next muscle. 

The Mylo-hyoid is a flat, triangular muscle, situated immediately beneath the 
anterior belly of the Digastric, and forming, with its fellow of the opposite side, a 
muscular floor for the cavity of the mouth. It arises from the whole length of che 
mylo-hyoid ridge of the lower jaw, extending from the symphysis in front to the 
last molar tooth behind. The posterior fibres pass inward and slightly downward 
to be inserted into the body of the os hyoides. The middle and anterior fibres are 
inserted into a median fibrous raphe*, extending from the symphysis of the lower 
jaw to the hyoid bone, where they join at an angle with the fibres of the opposite 
muscle. The median raphe" is sometimes wanting; the muscular fibres of the two 
sides are then directly continuous with one another. 

k ii Rel ^r S 'T7 Bj ltS cu l aneous or under surface, with the Platysma, the anterior 
belly of the Digastric the supra-hyoid aponeurosis, the submaxillary gland, sub-' 
tl V ? ' « d .^o-Wd jwaels and nerve; by its deep or superior surface 
with the Grenio-hyoid, part of the Hyo-glossus and Stylo-glossus muscles, the hypo- 
glossal and lingual nerves, the submaxillary ganglion, the sublingual gland, the 
deep portion of the submaxillary gland, and Wharton's duct; the sublingual and 
ranine vessels, and the buccal mucous membrane. 

i;» l,S!ff : ~ Th «- ^ y !r, h y°4 should n°* be removed, in order to expose the muscles which' 
1 J h h 13 6 ? eC 6 - d ^. refl e ctin S it from its attachments to the hyoid boL md hw "nd 
separating it by a vertical incision from its fellow of the opposite side. J : 

The Genio-hyoid is a narrow, slender muscle, situated immediately beneath 1 the 
inner border of the preceding. It arises from the inferior genial tubercle on the 
inner side of he symphysis of the jaw, and passes downward and backward to 
be inserted into the anterior surface of the body of the os hyoides. This muscle 

US feR0W °' ^ - d — slightly in' 

of ^^o.^ ed ^ M ? l0 - h ?° id ' » d li6S ^ lower border' 
Nerves—The Digastric is supplied : its anterior belly, by the mylo-hyoid branch 
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of the inferior dental ; its posterior belly, by the facial ; the Stylo-hyoid, by the 
facial ; the Mylo-hyoid, by the mylo-hyoid branch of the inferior dental ; the Genio- 
hyoid, by the hypoglossal. 

Actions. — This group of muscles performs two very important actions. They 
raise the hyoid bone, and with it the base of the tongue, during the act of degluti- 
tion ; or, when the hyoid bone is fixed by its depressors and those of the larynx, 
they depress the lower jaw. During the first act of deglutition, when the mass 
is being driven from the mouth into the pharynx, the hyoid bone, and with it the 
. tongue, is carried upward and forward by the anterior belly of the Digastric, the 
Mylo-hyoid, and Genio-hyoid muscles. In the second act, when the mass is pass- 
ing through the pharynx, the direct elevation of the hyoid bone takes place by 
the combined action of all the muscles; and after the food has passed the hyoid 
bone is carried upward and backward by the posterior belly of the Digastric and 
Stylo-hyoid muscles, which assist in preventing the return of the morsel into the 
mouth. 

4. Lingual Reg-ion. . 

Genio-hyo-glossus. Stylo-glossus, 
Hyo-glossus. Palatoglossus. 
Chondro-glossus. 

Dissection. — After completing the dissection of the preceding muscles, saw through the 
lower jaw iust external to the symphysis. _ Then draw the tongue forward, and attach it, by a 
stitch, to the nose; when its muscles, which are thus put on the stretch, maybe examined. v 

The Genio-hyo-glossus has received its name from its triple attachment to the - 
jaw, hyoid bone, and tongue, but it would be better named the Genio-glossus, 




Fig. 204,— Muscles.of the toogue. Left side. 

uee its attachment to the hyoid bone is very slight or altogether absent. It is a 
flat, triangular muscle, placed vertically on either side of the middle line, its apex 
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corresponding with its point of attachment to the lower iaw its base with it, 
insertion mto the tongue and hyoid bone. It arises by a S^t tendon from the 
superior genial tubercle on the inner side of the sympbysl of 

llZ? °I fi r br f S ? M f ,n S ,lownwar d, to be attached by a thin aponeuroses 

ne itl T"' P ftrt ,°f ^e body of the hyoid bone, a few fib/es passing b tw een 

X JyII l' S Z middt fi r dr °" Sl ° SSU f t0 , -ith the Constrict muscles of t£ 

paarynx the middle fibres passing backward, and the superior ones unward am) 
torward.to enter the whole length of the under surface of the Zlue from the 
base to the apex The two muscles lie on either side of the median P S- behind 
they are quite distmct from each other, and are separated at thSr inaction iito 
mmuSS?™ ° f thet r^ h y a tendinous rapL, which extend sTroZZ 
middle of the organ; m front, the two muscles are more or.less blended- distinct 
fascieu h are to be seen passing off from one muscle, crossing the middle S 

(Kg.T05) " S ° f fibr6S d6riVed fr ° m mUSClC - ottr side 

Relations.— By its internal surface it is in contact with its fellow of the om>osirp 
s.de , by its external surface, with the Inferior lingualis, the Kj^l^ S^ 
gual artery and hypoglossal nerve," the lingual neVand-sub^ 

its upper border, with the mucous membrane of 
the floor of the mouth (frasnum linguae); by its 
lower border, with the Genio-hyoid. 

The Hyo-glossus is a thin, flat, quadrilateral 
muscle which arises from the side of the body 
and whole length of the greater cornu of the 
oyoid bone, and passes almost vertically upward 
to enter the side of the tongue, between the 
.«£ Mylo-glossus and Lingualis. Those fibres of 
viia this muscle which arise from the body are 
directed upward and backward, overlapping 
those arising from the greater cornu, which are 
directed upward and forward. 

Relataoas.-^By its external surface, with the 
Digastric the Stylo-hyoid, Stylo-glossus, and 
Mylo-hyo.d muscles, the submaxillary ganglion, ■ 
the lingual and hypoglossal nerves, Wharton's 
duct the ranine vein, the sublingual gland, and 
the deep portion of the submaxillary gland 
-By its deep surface, with the Stylo-hyoid lie* 
ment the Genio-hyo,glossus. . Lingualis, and 
Middle constrictor, the lingual vessels, and the 
•glosso-pharyngeal nerve. 

The Chondro-glossus i s a distinct muscular 
slip though it is sometimes described as a part 
of the Hyo-glossus, from which, however it j s 
separated by the fibres of the Genio-hyo-glossus 
which pass to the side of the pharynx It is 
about three-quarters to an inch in length and 
arises from the inner side and base of the lesser 
hyoid bone, and passes directly upward Vblen^wSrS' P .°?'? tt . of the b °dy of the 
of the tongue, between the HvoTlo SS us an r J * | ntnn8,C mUSCular fibre3 

muscular fibre is occasionally found J Gen.o-hyo-glossus. A small slip of 
thyro-hyoid ligament anrX^unwI 7 g aT ^ Cartila S° triticia in tb « 
the hindermosffibres of the^yo-lossus ^ * * nter the t0n S ue witi 

*oo^ the three styloid muscles, arises 

ot the st) loid process, near its apex, and from the , 




CHONORO-G LOSS US. 

S!'pJ i Sf J; Preparation in the Museum of 
the Royal College of Surgeons of England ) 
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■ Btylo-mandibu\ar ligament, to which its fibres, in most cases, are attached by a thin 
aponeurosis. Passing downward and forward between the internal and external 
carotid arteries, and becoming nearly horizontal in its direction, it divides upon 
the side of the tongue into two portions : one longitudinal, which enters the side 
-of the tongue near its dorsal surface, blending with the fibres of the Lingualis in 
front of the Hyo-glossus ; the; other oblique, which overlaps the Hyo-glossus 
muscle and decussates with its fibres. 

Relations. — By its external surface, from above downward, with the parotid ' 
gland, the Internal pterygoid muscle, the lingual nerve, and the mucous membrane 
.of the mouth ; by its internal surface, with the tonsil, the Superior constrictor, 
and the Hyo-glossus muscle. 

The Palato-glossus, or Constrictor isthmi faucium, although it is one of the 
muscles of the tongue, serving to draw its base upward during. the act of degluti- 
tion, is more nearly associated with the soft palate, both in its situation and func- 
tion; it will consequently be described with that group of muscles. 

Nerves. — The Palato-glossus is probably innervated by the spinal accessory nerve, 
through the pharyngeal plexus ; the remaining muscles of this group ; by the hypo- 
glossal. 

Muscular Substance of Tongue. — The muscular fibres of the tongue run in vari- 
ous directions. These fibres are divided into two" sets — Extrinsic and Intrinsic. . 
The extrinsic muscles of the tongue are those which have their origin external, 
and only their terminal fibres contained in the substance of the organ. They are : 
the Stylo-glossus, the Hyo-glossus, the Palato-glossus, the Genio-hyo-glossus, and 
part of the Superior constrictor of the pharynx (Pharyngeo-glossus). The intrinsic 
are those whicb are contained entirely within the tongue, and form the greater 
part of its muscular structure. 

The tongue consists of symmetrical halves 
separated from each other in the middle line by 
a fibrous, septum. Each half is composed of 
muscular .fibres arranged in various directions, 
containing much interposed fat, and supplied by 
vessels and nerves. 




CUT EDGE OF SUPERIOR LINCUAUS. 

. 'Fig. 20G.— Muscles on the dorsum of tlic 
.tongue. 




rior lmjimilis ; g, papilla; to tonjrue ; h, vertical ribrcs of Genio- 
liyo-glussus intersecting Transverse lingualis ; t, septum. 



To demonstrate the various fibres of the tongue, the organ should be sub- 
jected to prolonged boiling, in order to soften the connective tissue; the dis- 
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section may then be commenced from the dorsum (Fig. 206). Immediately" 
beneath the mucous membrane is a submucous, fibrouAyer, into Thick th ' 

remov" t Jr " "rtt ° n the SUrl ' ac « of the tongues inserted Up 

exnosed g Th' T ^ membr ^> the first stratum of muscular iibres 

• wtvf' ; ; °/ DgS ° the g f° Up 0f intril)si0 :ir ' d bas been named tb. - 

Supenor hnguahs (m longztudinaln superior). It consists of a thin layer tf- 

ft V ) !? gltUd w fibl '! S \ h i ch aHsfc ftom the submucous-fibrous laye/, clo '. 
to the Epiglottis and from the fibrous septum, and pass forward and outward t ' 

' III rT S f th « ton S ae - , Between its fibres pass some vertical fibres derived from" 

W, nT°'tf°" g TT™^ fr ° m 'J e V6rtical ,ntrinsic muscle > which wiU be described 
,t, ll f Be f! eath thls la y er ls , the second stratum of muscular fibres, derived prin- 

he s/vlo'X 1 6 6XtrmSlC T SCle t fr ° nt i4 1S forraed ^ the fi bres derived Lr 

I?? ' r : Un u mg al °^- the Side of tbe ton & ue > arid s « ndin g one set of fibres 

3w% ?"f U S 4 WhlCh rUnS °^ hqUely f01 ' Ward WinWord to the middle line, ad 

of the side^of ^ " ^ 0f thG diss "tion, on to the under surface 

bl^Jr 1 Sk ; n ?"S par f ° f the t0n S ue > which ™ n f b'-ward and inward, 

fibril S 0f +k the Q H y°- g ° SSUS ' t0 the middk line - Behind this layer o 
fib: es derived from the Stylo-glossus, are 'fibres derived from the Hyo-iossus 

' "5 18te Af 7 S °? e few / bres of the Palatoglossus. The Hyo-glossus eSerfn^fi 
side of the under surface of the tongue, between the Stylo-gloSus and Inferior I n 
guahs, passes round its margin and spreads out into a laver on the dorsum wh eh 

senST lUTrifXl "A 0 ' °«f an '1 nd rUnS alm0St transversely inward to 
septum. It is reinforced by some fibres from the Palatoglossus ; other fibres of this- < 
muscle pass more deeply and intermingle with the next layer. ' The posterior part 
of the second layer of the muscular fibres of the tongue is derived fron^ thos 
fibres of the Hyo-glossus which arise from the lesser cornu of the hyoid bo^e and 

muscirareTritel YnTT* T^*' <* 0 ^ossus. The" fibres of h 
S If X f rran S ed »i a fan-shaped manner, and spread out over the posterior 

lingualis tbe Vertical 

of the third layer of muscular fibres of hi ^ tonT Th/fih ' ^l 150 '^" ' 
. med an septum and D ass outw-.rH m kJ • Vj g , e fibres anse from the 
at the side P s of t^^^^^i^^ Jnt0 thc submucou * fibrous layer j 

srs r -e^ ffCKs * 

the median septum C * aP^fc" ^ ^ ^ ^ ° n ^ Side ° f 
dorsum, bein» inserted inTthp Tht £v ^ m a radjatl "g manner to the 

each side of ?he middle me Th. V. , f r^l la * er coverin fi the °* 
of the fore part 0 'the ton„ ue e^i [TI T^fi* ' S f ° und ° nl ' V at the bordera 
Its fibres extPnH II !. S ' extci " al to th e fibres of the Genio-hyo-^loFsus. - 

i?th STfibr o'f h°e m o h e erK« a d ^ 1 ^ °^ d --'% t 

The fourth layer of ^Lscular fib es of nd ^^^^^ Wltli the Transverse liugualis. J 
derived from the StyTo do sus and ^rtlv T S ™ ^ °/ extrinsic fibres ' * 

(m. longitudinal ilferC\ A ?i,J a ■ ? ^ ln ,nnsic fibres, the Inferior lincjualu 
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t anterior fibres of the. Inferior lingualis. The Inferior lingualis is a longitudinal 
':. band, situated on the'umler surface of the tongue, and extending from the base to 
' the apex of the organ. Behind; some of its fibres are connected with the body of 
; the hjoid bone. It lies between the Hyo-glossus and the Geni'o-hyo-glossus, and 
" -in front ^ of the Hyo-glossus it gets into, relation with the Stylo-glossus, with the 
fibres of which it blends. It is in* relation by its. under surface with the ranine 
artery. _ 

?. , Surgical Anatomy —The fibrous septum which exists between the two halves of the 
tongue is very complete, so. that the anastomosis between the two lingual arteries is not very 
. free, a fact often illustrated by injecting one-half of the tongue with colored size, while the other 
half is left uninjected or is injected with size of a different color. ~ 

This is a point of considerable importance in connection with removal of one-half of the- 
.taupe for cancer, an operation which is now frequently resorted to when the disease is strictly 
-punned to one side of the tongue. If the mucous membrane is divided longitudinally exactly 
io the middle line, the tongue can be split into halves along the median raphe without any 
appreciable haemorrhage, and the diseased half can then be removed. 

- Actions. — The movements of the tongue, although numerous and complicated, 
■^ay be understood^ by carefully considering the direction of the fibres of its 
Muscles. The Genio-hyo-glossi muscles, by means of their posterior fibres, draw 
the base of the tongue forward, so as to protrude the apex from the mouth. The 
.interior fibres draw the tongue back into the mouth. The whole length of these 
;4wonmscles, acting along the middle line of the tongue, draw it downward, so as to 
"-make it concave from side to side, forming a channel along which fluids may pass 
iifcward the pharynx, as in sucking. The" Hyo-glossi muscles depress the tongue 
Jand draw down its sides, so as to render it convex from side to side. The Stylo- 
>'$bm muscles draw the tongue upward and backward. The Palato-glossi muscles 
;yfaaw the base of the tongue upward. With regard to the intrinsic muscles, both 
|he Superior and Inferior linguales tend to shorten the tongue, but the former, in 
.^addition, turn the tip and sides upward so as' to render the dorsum concave, while 
:|he latter pull the tip downward and cause the dorsum to become convex. The 
^ransverse lingualis narrows and elongates the tongue, and the Vertical lingualis 
fattens and broadens it. The complex arrangement of the muscular fibres of 
,#he tongue, and the various directions in which they run, give to this organ the 
,pwer of assuming the various forms necessary for the enunciation of the different 
:|00D3onantal sounds ; and Dr. Macalister states that " there is reason to believe 
f^that the musculature of the tongue varies in different races owing to the hereditary 
practice and habitual use of certain motions required for enunciating the several 
Vernacular languages M 



5. Pharyngeal 

Inferior constrictor. 

Middle constrictor. 

Palato-pharyngeus. 1 
Salpingo-pharyngeus. j 



Region. 

Superior constrictor. 
Stylo-pharyngeus. 

(See next section.) 



T { ? ,g " ^T 1 ? ° rde [ t0 examme the mu scles of the pharynx, cut through the 
^Whea and oesophagus just above the sternum, and draw them upward by dividing the- loose 
WiwM U ? C ° nn f fc ™*?, P ta y« with the front of the vertebral column. The |arts fig 
StS > t 7?£ ' l PI ? y ? C e u ge k° f d i e i SaW immedi ^ly b<*ind. the styloid proces^s , aSI 
i&l^d^H f 5? SkU ^ th l°jK fr ? m . bd0W Up ^ rcL ? he PWnx and moutn should then 
WbwS Wlblvt0W ' m ° rder t0 ^ Stend lts cav1 ^ and render the muscles tense and easier of 

%. The Inferior constrictor, the most superficial and thickest of the three con- 
the sides of the. cricoid and thyroid cartilages. To the 
. . , f . fttacbed in the interval between the Crico-thyroid muscle 
_ iroDtand the articular facet for the thyroid cartilage behind.- To the thyroid 
iMrtaage it is attached to the oblique line on the side of the great ala, the 
.artikginous surface behind it, nearly as far as its posterior border, and to the 
inferior cornu. From these attachments the fibres spread backward and inward 
..be inserted into the fibrous raphe in the posterior median line of the pharynx' 



j^trictors, arises from 
"itlricoid cartilage it is 
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uAWM^ ta ° k ' ° ntbe 1Uft SideiS eXp<Wed th0 first on the right Bide, the. second 

^ Relations.— By its superficial surface, with the integument by its deev sur- 
face, m the neck, with the Complexus, Splenius, Levator ariguli scapula, and 



